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Monoclinic, C2[c 
a = 11.573 (4) A 
b = 19.991 (7) A 
c = 14.290 (5) A 
P = 105.903 (4)° 
V = 3179.5 (19) A 3 

Data collection 

Bruker APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
Tna,, = 0.952, T max = 0.952 

Refinement 

R[F 2 > 2a(F 2 )} = 0.050 

wR(F 2 ) = 0.122 

5 = 0.99 

2807 reflections 

221 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



Mo Ka radiation 
fi = 0.66 mm -1 
T = 298 K 

0.10 x 0.10 x 0.10 mm 



11840 measured reflections 
2807 independent reflections 
1849 reflections with / > 2o(I) 
R,„. = 0.083 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.41 e A~ 3 

Ap mi „ = -0.43 e A~ 3 



D-H-A 


D-H 


H-A 


D- ■ A 


D-H-A 


OIW-HIA- ■ 04 


0.90 (8) 


2.24 (8) 


2.988 (6) 


141 (8) 


N2-H2---04' 


0.86 


2.00 


2.791 (4) 


152 



Symmetry code: (i) — x + 1, — y + 1, — z + 1. 



In the title compound, [Ni(C 12 H 9 0 2 ) 2 (C 7 H 6 N 2 ) 2 ]-H 2 0, The 
Ni 11 cation is located on a twofold rotation axis and is six- 
coordinated in a distorted NiN 2 0 4 octahedral geometry. The 
asymmetric unit consists of a nickel(II) ion, one 2- 
(naphthalen-l-yl)acetate anion, a neutral benzotriazole ligand 
and one half of a lattice water molecule. The crystal packing is 
stabilized by O— H- ■ O and N— H- ■ O hydrogen bonds. The 
title compound is isotypic with its Cd 11 analogue. 

Related literature 

For the crystal structures of related 2-(naphthalen-l-yl)acetate 
complexes, see: Yin etal. (2011a,/j); Liu era/. (2007); Yang etal. 
(2008); Tang et al. (2006); Ji et al. (2011). For the isotypic Cd 11 
complex, see: Duan et al. (2007). 



H 




Data collection: APEX2 (Bruker, 2008); cell refinement: SAINT 
(Bruker, 2008); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 

The authors thank Jiangsu Marine Resources Development 
Research Institute and Huaihai Institute of Technology for 
support of this work. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: BG2448). 
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Experimental 

Crystal data 

[Ni(C 12 H 9 0 2 ) 2 (C 7 H 6 N 2 ) 2 ].H 2 0 M, = 683.37 
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Bis(1H-benzimidazole-/<:N 3 )bis[2-(naphthalen-1-yl)acetato-A: 2 O r O f ]nickel(ll) 
monohydrate 

Fu-Jun Yin, Li-Jun Han, Zhao Hong, Xing- You Xu and Li Ren 

Comment 

In recent years particular interest has been devoted to the 1-naphthylacetate ligand in coordination chemistry due to its 
ability to form metal complexes (Yin et ah, 2011a, 20 Hi; Liu et ah ,2007; Yang et ah, 2008; Tang et ah, 2006 ; Ji et ah, 
2011). The crystal structure of the title compound was determined as part of an ongoing study of the properties of nickel 
complexes containing imidazole ligands. In the title mononuclear metal complex, the asymmetric unit consists of a nickel 
cation, one 2-(naphthalen-l-yl)acetate anion,a benzotriazole ligand, and half of a lattic water molecule. The Ni 11 cation is 
located on a two fold rotation axis and is six coordinated by two N from two benzotriazoles and four O atoms from two 
different 2-(naphthalen-l-yl)acetate anions, displaying a distorted NiN204 octahedral geometry, with Ni-0 bond lengths 
in the range 2.056 (2)-2.288 (2)A; the Ni-N bond length is 2.020 (3)A. The crystal packing is stabilized by intermolecular 
N — H—O hydrogen bonding (Fig. 2) interactions which give rise to a one-dimensional chain structure. An isotypic 
cadmium(II) structure has been reported previously (Duan et ah, 2007). 

Experimental 

The title compound was synthesized by the reaction ofNi(N03)2.6H 2 0, (87.24 mg, 0.3 mmol), 1 -naphthylacetic acid(93 
mg, 0.5 mmol), benzotriazole (35.4mg, 0.3 mmol) and NaOH (20 mg, 0.5 mmol) in 16 mL of a water-ethanol (2:1) 
mixture under solvothermal conditions. The mixture was homogenized and transferred into a sealed Teflon-lined 
solvothermal bomb (volume: 25 ml) and heated to 160°C for three days. After cooling colorless the crystals of the title 
compound were obtained, which were washed with distilled water and absolute ethanol. 

Refinement 

H atoms were placed in calculated positions, with N-H = 0.86 A ; C — H = 0.93 A or C — H = 0.97 A and refined with a 
riding model, with £/ iso (H) = 1.2C/ eq (C).Water H atoms were located in Fourier difference maps and refined isotropically.. 

Computing details 

Data collection: APEX2 (Bruker 2008); cell refinement: SAINT (Broker 2008); data reduction: SAINT (Broker 2008); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: 
SHELXTL (Sheldrick, 2008. 
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Figure 1 

Molecule and the asymmetric unit of the title compound. Displacement ellipsoids are drawn at the 30% probability 
level. Hydrogenbonding is shown as dashed lines[Symmetry code: (A) l-x, y, 1.5-z]. 




Figure 2 

Part of the one-dimensional chain structure of (I) formed by N — H-0 hydrogen bonds (dashed lines)along [001]. 
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Bis(1H-benzimidazole-K-iV 3 )bis[2-(naphthalen-1-yl)acetato-/(: 2 0,0']nicl<el(ll) monohydrate 



Crystal data 

[Ni(C 12 H 9 0 2 ) 2 (C 7 H 6 N 2 ) 2 ]-H 2 0 

M r = 683.37 

Monoclinic, C2/c 

Hall symbol: -C 2yc 

a = 11.573 (4) A 

& = 19.991 (7) A 

c = 14.290 (5) A 

^= 105.903 (4)° 

V= 3179.5 (19) A 3 

Z = 4 

Z)ata collection 

BrukerAPEXII CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
<p and co scans 

Absorption correction: multi-scan 

(SADABS; Sheldrick, 1996) 
T mm = 0.952, T mwl = 0.952 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F* > 2(7(^)1 = 0.050 

wR{F 1 ) = 0.122 

5=0.99 

2807 reflections 

221 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



F(000) = 1424 

D x = 1.428 MgnT 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 1368 reflections 

6= 3.5-23.4° 

fi = 0.66 mm" 1 

T=298K 

Block, colourless 

0.10 x 0.10 x 0.10 mm 



1 1 840 measured reflections 
2807 independent reflections 
1849 reflections with I > 2a(I) 
R mt = 0.083 

#max ~ 25.0°, 6 m i n = 2.1° 

A = -13-»13 
k= -23^23 
/ = -16— 16 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = l/[a 2 (F a 2 ) + (0.0569P) 2 ] 

where P = (F a 2 + 2F 2 )/3 
(A/(7) max < 0.001 
Ay9 max = 0.41 e A" 3 
Ap mm = -0.43 e A" 3 



Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 
correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted R- factor wR and goodness of fit S are based on F 2 , 
conventional R- factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is 
used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based 
on F 2 are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 



y 



u *iu 



CI 
C2 
H2A 
H2B 



0.6876 (3) 
0.8061 (3) 
0.8067 
0.8701 



0.58948 (19) 
0.6268 (2) 
0.6572 
0.5946 



0.7714 (2) 
0.7974 (3) 
0.8505 
0.8214 



0.0396 (9) 
0.0527 (10) 
0.063* 
0.063* 
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Atomic displacement parameters (A 2 ) 
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Geometric parameters (A, °) 
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C5— C6 


1.356 (6) 


C17— H17 


0.9300 


C5— H5 


0.9300 


C18— C19 


1.364 (6) 


C6— C7 


1.401 (6) 


C18— H18 


0.9300 


C6— H6 


0.9300 


C19— H19 


0.9300 


C7— C12 


1.410(5) 


Nl— Nil 


2.021 (3) 


C7— C8 


1.413 (5) 


N2— H2 


0.8600 


C8— C9 


1.410(5) 


Nil— Nl 1 


2.021 (3) 


C9— C10 


1.355 (5) 


Nil— 02 


2.055 (2) 


C9— H9 


0.9300 


Nil— 02' 


2.055 (2) 


C10— Cll 


1.386 (6) 


Nil— 04 


2.287 (2) 


C10— H10 


0.9300 


Nil— 04' 


2.288 (2) 


Cll— C12 


1.364 (6) 


Nil— CI' 


2.498 (4) 


Cll— Hll 


0.9300 


OIW— H1A 


0.90 (8) 


C12— H12 


0.9300 






02— CI— 04 


120.7 (3) 


C14— C15— Nl 


108.8(3) 


02— CI— C2 


118.1 (3) 


C15— C16— C17 


116.6(4) 


04— CI— C2 


121.2 (3) 


CI 5— CI 6— HI 6 


121.7 


02— CI— Nil 


55.05 (17) 


C17— C16— H16 


121.7 


04— CI— Nil 


65.66 (19) 


C18— C17— C16 


121.6(4) 
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p r\ f ■> i XT * 1 

C2 — CI — Nil 


1 TO O /O \ 

172.8 (3) 


C3 — C2 — CI 


116.6 (3) 


PO p -> TTO A 

CJ — C2 — H2A 


1 AO 1 

108.1 


p i po T TO A 

C 1 — C2 — HzA 


1 AO 1 

108.1 


p ~> p -) TTTD 

C3 — C2 — HzB 


1 AO 1 

108.1 


p 1 P O TTOTi 

CI — C2 — Hzb 


1 AO 1 

108.1 


TH a /—I -> ynn 

H2A — C2 — H2B 


1 AH 1 

107.3 


C4 — C3 — C8 


118.6 (4) 


f • A P ") PO 

C4 — C3 — Cz 


1 OA A 

120.9 (4) 


p o /" < -) /""I 

C8 — C3 — C2 


1 O A C i A\ 

120.5 (4) 


p ~> p -I /-if 

C3 — C4 — C5 


12 1. 7 (4) 


p O p /] TT /I 

C3 — C4 — H4 


1 1 A 1 

119.2 


/-if p A A 

C5 — C4 — H4 


1 1 A 1 

119.2 


p / PC f ' A 

C6 — C5 — C4 


1 OA 1 / A \ 

120.2 (4) 


C6 — C5 — H5 


119.9 


p \ PC TTC 

C4 — C5 — H5 


1 1 A A 

119.9 


C5 — Co — C / 


120.5 (4) 


r°*t: tt£ 

C5 — Co — H6 


1 in / 

119.6 


C7 — Co — H6 


119.6 


Co — C7 — C 12 


111 o /A \ 

121.8 (4) 


p /r po- po 

Co — C / — Co 


1 1 A 1 f A\ 

119.1 (4) 


C12 — C7 — C8 


1 1 A 1 / A \ 

119.1 (4) 


/""I /"» /-in /-in 

C9 — C8 — C7 


117.9 (4) 


p f\ p O PO 

C9 — C8 — C3 


1 oo /i / /i \ 
122.4 (4) 


C7 — C8 — C3 


i m £ / a s 

119.6 (4) 


CIO — C9 — C8 


121.7 (4) 


CIO — C9 — H9 


119.1 


C8 — C9 — H9 


119.1 


p r\ pi a /-ii i 

C9 — CIO — Cll 


1 O A 1 //I \ 

120.1 (4) 


PA 1 A T T 1 A 

C9 — CIO — H10 


120.0 


P 1 1 /-I 1 /\ T T -1 f\ 

Cll — CIO — H10 


120.0 


p 1 ^> /-ill / i i f\ 

C12 — Cll — CIO 


1 OA Z' / A \ 

120.6 (4) 


rill /nil ir I i 

C12 — Cll — Hi 1 


11(1 7 

119. / 


P 1 A P 11 T T 1 1 

CIO — Cll — Hll 


119.7 


/—i i 1 /—i -i /-<n 

Cll — C12 — C7 


1 O A f i A \ 

120.6 (4) 


n i tti i 

Cll — C12 — H12 


1 1 A *7 

119.7 


t~*H nn TTi ^ 

C7 — C 1 2 — H 1 2 


1 1 A *7 

119.7 


Nl — CI J — N2 


113.5 (3) 


XT 1 1 O TTI o 

Nl — C13 — H13 


123.3 


N2— CI 3— HI 3 


123.3 


N2— CI 4— C15 


105.9(3) 


XT'"! /~i 1 A p 1 n 

N2 — C14 — C19 


132.2 (4) 


C15 — C14 — C19 


122.0 (4) 


pi/ pk pi i 

C16 — CIS — C14 


121. 1 (3) 


C16— C15— Nl 


130.1 (3) 


02— CI— C2— C3 


159.6(3) 


04— CI— C2— C3 


-21.6(5) 


Nil— CI— C2— C3 


177 (2) 



pi O pn tti n 

C18 — C17 — H17 


1 1 n 0 

119.2 


-i /- /—i i tii a 

C16 — C17 — H17 


119.2 


/n 1 A /"MO 1 —1 

C19 — C18 — C17 


10 0 "7 / /I \ 

122.7 (4) 


pin f~*i>0 TTIO 

C19 — C18 — H18 


1 1 O "7 

118.7 


pin /"i 1 o TTIO 

C17 — C18 — H18 


1 1 O *7 

118.7 


C18 — C19 — C14 


11/1 f A\ 

116.1 (4) 


no /-- ■ i /\ inn 

C18 — C19 — H19 


122.0 


f ^ i >i /—i i r\ T T 1 Ci 

C14 — C19 — H19 


122.0 


pn XT 1 pi r 

CI 3 — N 1 — C15 


1 A A £L ("1 \ 

104.6 (3) 


pn ah \r; 1 

C13 — Nl — Nil 


1000 /o\ 

122.2 (2) 


/~> 1 c xt 1 m: 1 

C15 — Nl — Nil 


1 1 0 A /0\ 

132.9 (2) 


pn xto p i /i 

C13 — N2 — C14 


1 AO" O /"I \ 

107.3 (3) 


pi") XTO T TO 

C 1 j — JN 2 — H2 


126.4 


f^W A XTO T TO 

C14 — N2 — H2 


1 O *^ A 

126.4 


"KT1 XT' 1 XTli 

Nl — Nil — Nl 1 


1 AA A") / 1 C \ 

100.03 (15) 


xt 1 \t: 1 /"\o 

Nl — Nil — (J2 


1 A 1 /I C / 1 A\ 

101.45 (10) 


XT 1 i XT, 1 /" VI 

N 1 — Nil — U2 


AO A 1 /1 A\ 

92.41 (10) 


XT 1 XT^ 1 /^Oi 

Nl — Nil — U2 


AO yl 1 /I A \ 

92.41 (10) 


XT 1 i XT * 1 P4O i 

Nl 1 — Nil — 02' 


1 A 1 /i r / 1 a\ 

101.45 (10) 


i~\ O \T.' 1 P» O i 

(J2 — Nil — <J2 


1 f 0 /IO /'l/IX 

158.42 (14) 


xt 1 xt; 1 p /i 
N 1 — Nil — (J4 


ai ni / 1 as 
93. /3 (10) 


XT 1 i XTJ 1 f~\A 

Nl — Nil — (J4 


1 C 1 /I A / 1 A\ 

151.40 (10) 


PiO XT'1 P» A 

02 — Nil — 04 


PA 1 O /A\ 

60.13 (9) 


/~\oi xt; 1 /"\ A 

(J2 — Nil — U4 


1 AO AA / A\ 

102.90 (9) 


xt 1 xt; 1 C\A i 
N 1 — Nil — (J4 


1 C 1 >1 A /I A\ 

151.40 (10) 


XT 1 i XT * 1 A /I i 

Nl 1 — Nil — 04' 


AO TO / 1 A\ 

93.73 (10) 


PiO XT' 1 A A i 

02 — Nil — 04 1 


1 AO AA / A\ 

102.90 (9) 


/~\oi xt; 1 r\ a i 

(J2 — Nil — (J4 


y-A 1 O /A\ 

60.13 (9) 


/ \ a xt; 1 

U4 — N 1 1 — (J4 


QC /T A /"1 OS 

55.60 (12) 


XT 1 XT' 1 P 1 

Nl — Nil — CI 


AA 1 A / 1 1 \ 

99.19 (11) 


xt 1 i xt; 1 p 1 

Nl — Nil — CI 


10 1 AO / 1 1 \ 

121.98 (11) 


pp xt; 1 p 1 

(J2 — Nil — CI 


O A A 1 / 1 A\ 

30.01 (10) 


p,oi xt; 1 r^i 
(J2 — Nil — CI 


ill /rn /1 os 

131.69 (12) 


Pi /I X T ' 1 P 1 

04 — Nil — CI 


OA IO / 1 A\ 

30.12 (10) 


p, yi j xt; 1 p 1 

U4 — Nil — CI 


A/l A £ t W W\ 

94.46 (11) 


xt 1 xt; 1 z"" 1 1 i 

N 1 — Nil — cr 


101 AO /11S 

121.98 (11) 


XT 1 i XT; 1 1 i 

Nl — Nil — Cr 


AA 1 A /I 1 \ 

99.19 (11) 


PiO XT " 1 P 1 i 

02 — Nil — cr 


101 PA/ION 

131.69 (12) 


02'— Nil— Cl 1 


30.01 (10) 


r\A \t:i /ii j 

04 — Nil — cr 


C\A A £. i 1 1 S 

94.46 (11) 


04'— Nil— Cl 1 


30.12(10) 


p 1 xt; 1 z" 1 1 i 

ci — Nil — cr 


11c 10 { 1 o\ 

115.13 (18) 


P 1 PO XT* 1 

Cl — 02 — Nil 


A /I A /ON 

94.9 (2) 


pi r\A XT; 1 

Cl — 04 — Nil 


0,1 0 /'OS 

54.2 (2) 


C13— Nl— Nil— 02 


-156.1 (3) 


C15— Nl— Nil— 02 


16.7(3) 


C13— Nl— Nil— 02' 


7.2 (3) 
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C 1 — C2 — C3 — C4 


1 1 O -5 / A \ 

113.3 (4) 


pi r 

C15- 


XT 1 XT^ 1 

— N 1 — JN 1 1 — (J z 


1 Oft ft /") \ 

— 180.0 (3) 


C 1 — C2 — C 3 — C 8 


—66.9 (5) 


pi T 

C13- 


xti \t; 1 p /i 

— Nl — Nil — (J4 


ftC ft /"?\ 

—95.9 (3) 


Co — C3 — C4 — C5 


-0.9 (6) 


/— < 1 c 

C15- 


xti m:i r\A 
— N 1 — Nil — (J4 


-TP l\ /-->\ 

76.9 (3) 


L2 — C3 — C4 — C5 


1 no c\ / a\ 

178.9 (4) 


CI 3- 


XT1 \t; 1 P yl i 

— N 1 — N 1 1 — (J4 


-8.2 (4) 


C3 — C4 — C5 — Co 


1.7 (6) 


pi f 

CI 5- 


XT1 \t; 1 P /I i 

— N 1 — Nil — (J4 


164.6 (2) 


C4 — C5 — Co — C7 


-1.2 (6) 


pn 

C13- 


xti \t; 1 f ' 1 

— N 1 — Nil — CI 


-125.7 (3) 


C5 — Co — C7 — C12 


179.4 (4) 


CI 5- 


XT1 XTJ 1 p 1 

— N 1 — Nil — CI 


An i n\ 

47.1 (3) 


C5 — Co — C7 — Co 


0.1 (6) 


pn 

C13- 


XT1 \t; 1 p 1 i 

— N 1 — Nil — CI 


1 O /I \ 

1.8 (3) 


Co — C / — Co — C9 


1 *7ft C / 1 \ 

—1 /y.j (3) 


Pl r 

ClO- 


XT1 XT^ 1 /"< 1 i 

— N 1 — Nil — CI 


1 /4.0 (3) 


c • 1 /-in /-in -r^ft 

C12 — C7 — Co — C9 


1.2 (5) 


U2— 


p 1 \t" 1 XT 1 

-CI — Nil — Nl 


c\n ft 

-97.0 (2) 


Co — C7 — Co — C3 


ft <C f C \ 

0.6 (5) 


04— 


p 1 \r- 1 XT 1 

-CI — Nil — N 1 


01 c /*i\ 

81.5 (2) 


C 1 2 — C7 — C 0 — C 3 


-178.7 (3) 


p^ ^> 

C2— 


p 1 XTJ 1 XT 1 

-CI — Nil — N 1 


— 116 (z) 


C4 — C J — C 5 — Cv 


1 nn n /i\ 
1 /9.9 (3) 


Uz— 


P 1 XT, 1 XT 1 i 

-CI — Nil — N 1 


11ft 
11.0 (z) 


p ~) pi po /"'A 

C2 — C3 — C 8 — C9 


ft 1 /c\ 

0.1 (5) 


U4— 


p 1 \i : 1 XT 1 i 

-CI — Nil — N 1 


1 Tft /I ft / 1 *7\ 

-170.49 (17) 


C4 — C3 — Co — C7 


-0.2 (5) 


C2— 


r 1 1 XT * 1 XT 1 i 

-CI — Nil — Nl 1 


-8 (2) 


C2 — C3 — Co — C7 


1 Oft ft /T\ 

-180.0 (3) 


04— 


r ■• 1 XTJ 1 /'^ O 

-CI — Nil — Oz 


1 no z /"? \ 

178.5 (3) 


/""7 /"" O p pv pi a 

C7 — Co — C9 — cio 


-1.3 (5) 


C2— 


1 XTJ 1 /'^v O 

-CI — Nil — Oz 


1 ft C~\\ 

-19 (2) 


C3 — Co — cy — c 1 0 


1 TO ^ //I \ 

178.6 (4) 


02— 


p 1 XTJ 1 

-CI — Nil — Oz 


i»*ri Tn/ic\ 

161.39 (15) 


Co — C9 — C 1 0 — C 1 1 


0.2 (6) 


04— 


p -i XT * 1 /^^i 

-CI — Nil — 02' 


-20.1 (3) 


p (\ p 1 f\ pi 1 pn 

cy — cio — en — C12 


ft ft 

0.9 (6) 


C2— 


p 1 \y: 1 p,ij 

-CI — Nil — Oz 


1 A O /T\ 

142 (2) 


CIO — Cll — C12 — C7 


1 ft 

-1.0 (6) 


/IT 

02— 


p 1 \r 1 p /I 

-CI — Nil — 04 


-178.5 (3) 


Co — C7 — C12 — Cll 


1 Tft /I 

-179.4 (4) 


C2— 


p 1 XTJ 1 P A 

-CI — Nil — 04 


162 (2) 


p • 0 P n p 1 1 p < 1 \ 

Co — C7 — C12 — Cll 


-0.1 (6) 


02— 


/"-< 1 XT ' 1 /"\ A i 

-CI — Nil — 04' 


1 ft 0 1 \ 
108.2 (2) 


XT'"! f^W A f ' . C f 1 /_ 

N2 — C14 — C15 — Cio 


1 "7ft ft /-> \ 

179.0 (3) 


04— 


p 1 XTJ 1 i 

-CI — Nil — 04 


ni 1 /ia 

-73.3 (2) 


ciy — ci4 — cid — cio 


—0.3 (3) 


Cz— 


/"< 1 XT-; 1 r\A\ 
-C 1 — N 1 1 — 04 


Oft /OA 

89 (2) 


N2 — C 1 4 — C 1 5 — N 1 


-0.7 (4) 


02— 


p \ XT * 1 f " 1 i 

-CI — Nil — CP 


131.1 (2) 


p • 1 r\ p 1 a p 1 c XT1 

Ciy — C14 — C15 — Nl 


1 Tft T \ 

179.7 (3) 


04— 


-CI — Nil — CI 1 


C ft /II / 1 **7\ 

-50.43 (17) 


p 1 a p 1 r P"' 1 /I /"" 1 -7 

C 1 4 — C 1 5 — C 1 6 — C 1 7 


ft C /C\ 

0.5 (5) 


p^ ^> 

Cz— 


p 1 XTJ 1 /"< 1 i 

-ci — Nil — cr 


110 

112 (2) 


xti n c / • 1 /- pn 
JN 1 — C 1 3 — C 1 0 — C 1 / 


— 1 /9.8 (3) 


p, /i 
U4— 


p 1 p,o xt; 1 
-CI — Oz — Nil 


-1.6(4) 


PIC p 1 p pin P 1 O 

C 1 5 — C 1 0 — C 1 7 — C 1 0 


ft A ( £\ 

—0.4 (0) 


pi 
Cz— 


P 1 PI XT' 1 

-CI — Oz — Nil 


1 nn 1 ("i \ 

177.3 (3) 


PIP p 1 *7 p 1 o pin 

C16 — C17 — Cio — C19 


ft a sn\ 

0.4 (7) 


XT 1 

N 1— 


XT" 1 PO P 1 

-Nil — Oz — CI 


OO £. /0\ 

88.6 (2) 


r* 1 1 h no 1 n /~< 1 /i 

C17 — CI 8 — Ciy — C14 


ft A { >C\ 

-0.4 (6) 


TvT 1 i 

N 1 - 


XTJ 1 p,0 p 1 

-Nil — Oz — CI 


1 *7n "7 /o\ 

-170.7 (2) 


x i "1 /~< 1 /i r~* 1 n ^10 

N2 — C14 — Ciy — Clo 


-179.0 (4) 


02 1 - 


\r 1 p.'-) p 1 

-Nil — Oz — CI 


/in -> n / 1 n \ 

-40.39 (19) 


CI 5 — C14 — ciy — Clo 


ft C Sf\ 

0.5 (6) 


04— 


XT ' 1 z' V"~» p 1 

-Nil — 02 — CI 


p\ OP / 1 P\\ 

0.86 (19) 


\M pi i XT 1 pi r 

N2 — C13 — Nl — CI 5 


ft T //I \ 

0.3 (4) 


U4- 


-Nil — 02 — CI 


—76.3 (2) 


XT'"! pn XT1 XT^ 1 

Nz — C13 — N 1 — Nil 


1 T/l ft /^\ 

174.9 (2) 


CI — 


-Nil 02 CI 


-66.1 (3) 


C ' \ C P1C XT1 pi 1 

C 1 0 — C 1 5 — N 1 — C 1 3 


1 nc\ C /yl \ 

-179.5 (4) 


02— 


/" ' i /I XT* 1 

-CI — 04 — Nil 


1.4 (3) 


C14 — C15 — Nl — C13 


ft 1 { A\ 

0.3 (4) 


pi 

C2— 


C * 1 /I XT* 1 

-CI — 04 — Nil 


-177.4 (3) 


Clo — ClD — JN 1 — Nil 


6.0 (6) 


XT 1 

JN J — 


-Nil — U4 — C 1 


1 n 1 n 

— loi.y (z) 


C14— C15— Nl— Nil 


-173.4 (2) 


Nl 1 - 


-Nil— 04— CI 


17.0 (3) 


Nl— CI 3— N2— C14 


-0.8 (4) 


02- 


-Nil— 04— CI 


-0.86(19) 


CI 5— CI 4— N2— C13 


0.9 (4) 


02'- 


-Nil— 04— CI 


164.7 (2) 


Ciy— CI 4— N2— C13 


-179.5 (4) 


04'- 


-Nil— 04— CI 


106.7 (2) 


C13— Nl— Nil— Nl 1 


109.3 (3) 


Cl 1 - 


-Nil— 04— CI 


135.57 (19) 



C15— Nl— Nil— Nl 1 -77.9(3) 

Symmetry code: (i) -x+l,y, -z+3/2. 
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Hydrogen-bond geometry (A, ") 



D—n-A 


D — H 


H-A 


D-A 


D—n-A 


OIW— U1A -04 


0.90 (8) 


2.24 (8) 


2.988 (6) 


141 (8) 


N2— H2-04" 


0.86 


2.00 


2.791 (4) 


152 



Symmetry code: (ii) -x+\, -y+l, -z+1. 
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